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ABSTRACT 



Visual influence on the reproduced image by the spectrum 
spread additional information signal can be controlled on the 
reproduced image by sequentially changing the level of the 
spectrum spread additional information signal with the pre- 
determined pattern in each chip section on the occasion of 
superimposing, on the video signal, the spectrum spread 
additional information signal in which the additional infor- 
mation such as duplication preventing control information 
and copy right information, etc. is spectrum spread. 

12 Claims, 10 Drawing Sheets 
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METHOD AND APPARAITJS FOR 
SUPERIMPOSING A LEVEL CHANGED 

SPECTRUM SPREAD ADDITIONAL 
INFORMATION SIGNAL ON A VIDEO 
SIGNAL 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method and an appa- 
ratus for superimposing an additional information to a video 
signal in snch a manner as giving least influence on the 
reproduced image. 

2. Description of Related Art 

A digital information recording apparatus such as a digital 
VTR or MD (Mini-Disc) recording and reproducing appa- 
ratus are widely spreading and moreover a DVD (digital 
video disc or digital versatile disc) apparatus providing the 
recording function has also be developed. In these digital 
information recording apparatuses, various additional infor- 
mation signals can be recorded in relation to a digital video 
signal and a digital audio signal as the main information 
signals and moreover to a computer data. 

In this case, this additional information signal is a digital 
signal and is added to a digital information signal as the 
signal recorded to the area which may be regionally dis- 
criminated from the digital information signal such as a 
header section which is added, for example, to the data in 
unit of block of the digital information signal and the other 
TOC (Table of Contents) area, etc. 

In the case of the system where the additional information 
is superimposed to the existing main information signal for 
the purpose of recording and transmission, the additional 
information signal is not superimposed in direct to the 
digital information signal in the header section but is added 
to the indirect area. Therefore, the additional information 
signal can easily be removed by the filtering or alteration, 
making it impossible, in some cases, to detect the necessary 
additional information signal in a recording apparatus or a 
reproducing apparatus. Particularly, when a control infor- 
mation and a copy right information to prevent unfair 
duplication is added as the additional information signal, it 
is liable to occur that the predetermined target cannot be 
attained because such additional information signal is 
removed. 

Moreover, when the additional information signal is 
added to the indirect area as explained above, if the digital 
information signal is converted to the analog signal, only the 
main information signal can be obtained, while the addi- 
tional information signal is removed. It means that if a 
duplication preventing control signal as explained above is 
superimposed as the additional information signal to prevent 
unfair duplication of the digital information signal, when 
such digital signal is converted to the analog signal, such 
duplication preventing means is already lost. 

As the additional information signal superimposing sys- 
tem to solve the problems occurring when the additional 
information signal is removed and when the digital signal is 
converted to the analog signal, the applicant of the present 
invention has already proposed a system in which the 
additional information signal such as a duplication prevent- 
ing control signal is spectrum spread and the spectrum 
spread additional information signal is superimposed on a 
video signal and the video signal is recorded by the digital 
data or analog data (U.S. patent application Ser. No. 
08/75510). 
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In this system, a FN (Pseudorandom Noise) series code 
(hereinafter referred to as FN code), for example, which is 
used as the spreading code is generated in a higher period 
and it is then multiplied with an additional information 

5 signal for the purpose of spectrum spread. Thereby, the 
additional information signal such as narrow band and high 
level duplication preventing control signal can be converted 
to a broad band and very low level signal which does not 
give any influence on the video signal. This spectrum spread 

10 additional information signal, namely the spectrum spread 
signal is superimposed to an analog signal for the purpose of 
recording on a recording medium. In this case, the video 
signal to be recorded on the recording medium may be an 
analog signal or a digital signal as desired. 

15 In this system of the related art, since the additional 
information signal such as the duplication preventing control 
signal is superimposed in the same time and same frequency 
as the video signal, it is difficult for a person who is trying 
to conduct illegal duplication to remove the superimposed 

20 duplication preventing control signal from the video signal. 
Meanwhile, it is possible to detect for utilization of the 
superimposed additional information signal such as dupli- 
cation preventing control signal by the inverse spectrum 
spread. 

Since the additional information superimposed to the 
video signal is not removed from the video signal at the time 
of reproducing operation, the additional information must be 
superimposed, as is explained above, to the video signal in 
such a low level as not giving influence on the reproduced 
image of the video signal. However, although it must be in 
a low level, the additional information is requested to be in 
the level which can be detected. 

As explained above, the duplication preventing control 
signal can surely be provided for the recording apparatus 
side together with the video signal and this duplication 
preventing control signal can be detected in the recording 
apparatus side to realize reliable duplication control depend- 
ing on the detected duplication preventing control signal. 

On the other hand, when the video signal is recorded as 
the digital signal, the video signal is blocked in unit of a 
plurality of pixels and this video signal is compressed in unit 
of block. Therefore, it can be thought that one chip of the 
spread code to produce the spectrum spread signal is 
assigned to one block and the spectrum spread additional 
information is superimposed to the video signal. 

However, in this case, when the superimposing level per 
chip assigned to one block is set to the constant level in 
accordance with the levels "0" and "1" of the spectrum 
50 spread signal, the superimposing level of the additional 
information changes in unit of block, resulting in the pos- 
sibiUty that the partitioning area of the images in unit of 
block can be observed. 

SUMP^Y OF THE INVENTION 

It is therefore an object of the present invention to provide 
a superimposing method and apparatus for preventing dete- 
rioration of reproduced image due to the superimposed 
additional information. 

60 The method and apparatus for superimposing the addi- 
tional information to a video signal of the present invention 
is characterized in producing, in synchronization with the 
video signal, a spectrum spread code having a chip section 
corresponding to each period of a plurality of predetermined 

65 pixels of the image of the video signal, producing a spectrum 
spread additional information signal by spectmm spreading 
the additional information signal with the spectrum spread 
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code, producing a level changed spectrum spread additional The spectrum spread signal as the additional information 

information signal by sequentially changing the level of the is superimposed to the video signal in such a manner that the 

spectrum spread additional information signal with the pre- positive level is superimposed when the value of one chip of 

determined pattern in the period corresponding to each chip the spectrum spread signal is "0" for the video signal, while 
section and then producing an output video signal by super- S the negative level is superimposed when the value is "1'*. 

imposing the level changed spectrum spread additional The level to be superimposed is not constant as one chip and 

information signal to the video signal. the level which is changed in the predetermined fixed pattern 

Thereby, since the level of the spectrum spread additional is superimposed. . 

information signal is not constant in unit of the period In this embodiment, in order to conduct the duplication 

corresponding to a plurality of pixels and sequentially preventing control for the transmitted digital video signal, 

changes, the additional information signal can be superim- the duplication preventing control signal is superimposed to 

posed to the video signal without observation of the parti- the video signal as the additional information. This duph- 

tioning area in every plural pixels on the reproduced image. cation preventing control signal may be the signal having the 

«„,r.^ ,^r.„™™-^«-^T T^w, content, for example, of the duplication generation limita- 
BRIEF DESCRIPTION OF THE DRAWINGS 15 Uon acknowledging only duplication of the fist generation or 

Other objects and advantages of the present invention will may be the signal inhibiting or acknowledging duplication 

be apparent from the following detailed description of the of *® video signal and this duplication preventing control 

presently preferred embodiments thereof, which description signal is formed of one bit or several bits, 

should be considered in conjunction with the accompanying Moreover, the spectrum spread signal is superimposed to 

drawings in which: the luminance signal Y of the video signal but not superim- 

FIG. 1 is a block diagram showing an example of the posed to the color signal C. It is naturally possible to 

apparatus to which a preferred embodiment of the additional superimpose the spectrum spread signal to the color signal 

information superimposing apparatus of the present inven- C. However, since the color signal of the video signal 

tion is applied; reproduces the color, for example, with the elements of two 

HGS. 2A to 2C are diagrams for mainly explaining a P^^^^ ^^^^ ^^^^ difference signal, when the 

preferred embodiment of the additional information super- spectrum spread signal is superimposed to the color signal, 

imposing method of the present invention; spectrum spread signal, even if it is every low level, 

HG. 3 is a diagram showing a structural example of a part f^^'^}^' rather visible change of hue. Therefore, it is 

of the apparatus of FIG. 1; difficult to superunpose the spectrum spread signal to the 

TTT^cT A A * u ' *• ■ t- . r 1 . . video signal without influence on change of hue. 

FIGS. 4A to 4F shows a miing chart for explaming Accordingly, in this embodiment, the spectrum spread signal 

operations of a preferred embodmient of the additional superimposed only to the luminance signal. However, in 

mformationsupenmposmgmethodofthe present mvenuon; ^^^^^ ^ ^^^^^ explanation, the luminance signal Y 

FIG. 5 IS a diagram showing a structural example of a part ^nd color signal C'arc expressed as the video signal without 
of the apparatus of FIG. 1; 35 discrimination. 

FIG. 6 is a diagram showing a structural example of a part FIG. 1 is a block diagram showing an example of the 

of the apparatus of FIG. 1; additional information superimposing apparatus in this 

FIGS. 7 A to 7H are diagrams showing an example of the embodiment, 

superimposing pattern of a preferred embodiment of the An analog video signal Vi input through the input terminal 

additional mformation superimposing method of the present n supplied to a level adding circuit 12 as the superim- 

mvention; posing section and also to a synchronous separation circuit 

FIGS. 8A to 8D are diagrams for explaining relationship 18. The synchronous separation circuit 18 separates the 

between the information signal and the superimposing level horizontal synchronous signal H and vertical synchronous 

of the spectmm spread signal; and signal V from the analog video signal Vi. The separated 

FIGS. 9Aand 9B are diagrams showing the other example horizontal synchronous signal H and vertical synchronous 

of a preferred embodiment of the additional information signal V are then supplied to a timing signal generating 

superimposing method of the present invention. section 19. 

The timing signal generation section 19 uses the horizon- 
50 tal synchronous signal H and vertical synchronous signal V 
as the reference signal and produces a timing signal to 

The preferred embodiments of the present invention will execute the compression process to the digital video signal, 

be explained with reference to the accompanying drawings. The timing signal generating section 19 also produces, as 

In the preferred embodiment explained below, the video explained later, a FN generation enable signal EN indicating 
signal is compressed as the digital signal by the compressing 55 the section for generating the FN code as the spread code to 

system utilizing the DCT conversion (discrete cosine produce the spectrum spread signal, a FN code reset timing 

conversion) such as the MPEG2 system and such com- signal RE (hereinafter, referred to as reset signal RE) indi- 

pressed video signal is transmitted through the network or is eating the PN code generation start timing and a PN clock 

transmitted by the method that it is recorded in the recording signal PNCLK. 

medium. .60 To a level adding circuit 12, the spectrum spread 

As shown in FIGS. 2A to 2C, one image format of one (hereinafter the spectrum spread is abbreviated asSS) dupU- 

frame (or one field) of the video signal is divided into a block cation preventing control signal (SS duplication preventing 

BL in every rectangular region consisting, for example, of 8 control signal) is supplied from the SS duplication prevent- 

ixels in the horizontal direction and 8 ixels in the vertical ing control signal producing section 22 via the superimpos- 
direction. The additional information is superimposed as the 65 ing level control section 23. In this case, as explained above, 

spectrum spread signal to the video signal in such a manner the SS duplication preventing control signal is supplied to 

that one chip of the spread code is assigned to one block. the level adding circuit 12 in such a manner that when one 
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chip is "0**, the positive level is added and when one chip is horizontal synchrphous signal H. Namely, the PN clock 

"1", the negative level is added namely subtraction is PNCLK is the clock signal having the period equal to the 

conducted . number of pixels in the horizontal direction of one block BL, 

Moreover, as will be explained later, one chip is assigned namely the period of 8 ixels in this example. This PN clock 
to every block BL and the superimposing level of one chip 5 PNCLK determines the chip period of spread signal, 

is defined as the predetermined fixed pattern and the spec- Moreover, the timing signal producing section 193 

trum spread signal in which the duplication preventing generates, as explained above the digital video signal and 

control signal is spectrum spread is superimposed to the P^^^^^ various timmg signals to be used for the compr^- 

analog video signal Vi through the level addUion or level ^PP^'"" \ ^""^'f 

subu-action ^ ^ verUcal synchronous signal V and horizontal synchronous 

signal H. The timing signal from the timing signal producing 

After the video signal m which the spectrum spread section 193 includes tiie clock in unit of pixel, 

duplication preventing control signal is superimposed is generation enable signal EN, reset signal RE and 

converted to the digital signal in the A/D converter 13, it is pf^ ^lock PNCLK from tiie timing signal producing section 

then supplied to a block dividing section 14 and is then 19 are supplied to the PN generating section 20. 

divided, as shown in FIG, 2A, to the block BL consisting of generating section 20 generates the PN code 

8 ixels in the horizontal direction and 8 ixels in the vertical depending on the clock signal PNCLK, enable signal EN 

direction. The data in unit of block is suppUed to tiie DCT reset signal RE. Namely, the PN generating section 20 

processing section 15 from this block dividing section 14. In is reset by the vertical period, in this embodiment, by the 

this DCT processing section 15, the video signal is divided reset signal RE to produce the PN code stream of the 

in unit of block BL by tiie timing signal sent from the timing predetermined code pattern from the beginning. The PN 

signal generating section 19 for the purpose of DCT arith- generating section 20 generates, when it is set to the PN code 

metic processing. generation ready condition (enable condition) by the enable 

The arithmetic processing result from the DCTprocessing signal EN, the PN code stream PS depending on the clock 

section 15 is supplied to a quantizing section 16 for the signal PNCLK. 

purposeofquantization. An output of the quantizing section [q the case of this embodiment, as is explained above, 

16 is supplied to the DCT processing section 15 via a motion since the PN generating section 20 is set to the PN code 

compensating circuit (not shown) for the DCT arithmetic generation ready condition when the enable signal EN is in 

operation of the motion clement. the low level, it is set, as is shown in FIG . 4D, to the PN code 

An output of the quantizing section 16 is subjected to the generating condition in the heading one horizontal section 

variable length encoding in the variable length encoding among 8 horizontal sections in the vertical direction of one 

section 17 using the Huffman code and it is then output for block to generate the PN code in the rate of one chip for 

transmission, for example, such as recording. every clock of the clock PNCLK. In this case, since the PN 

FIG. 3 is a block diagram for explaining the timing signal generating section 20 is not reset in one vertical section, 
generating section 19. The timing signal generating section 35 different PN code streams PNll, PN12, PN13, ... are 

19 is provided with a PN generation timing signal producing produced as shown in FIG. 4E in the PN generating hori- 

section 191, a PN clock producing section 192 consisting of zontal section. 

PLL and a timing signal producing section 193. To the PN However, since the PN generating section 20 is reset at the 

generation timing signal producing section 191 and timing beginning of the vertical section by the reset signal RE, 

signal producing section 193, the horizontal synchronous different PN code streams PNll, PN12, PN13, ... are 

signal H and vertical synchronous signal V sent from the generated in one heading horizontal section of each block 

synchronous separating section 18 are supplied and to the BL in each vertical section as explained above. Here, the 

PN clock producing section 192, the horizontal synchronous reset signal EN, clock signal PNCLK and enable signal EN 

signal H supplied from the synchronous separating section are of course synchronized with the blocked timing signal. 
18 is supptied. 45 FIG. 5 shows a structural example of the PN generating 

Hie PN generation timing signal producing section 191 section 20. The PN generating section 20 of this embodi- 

uses the vertical synchronous signal V as the reference ment is formed of 15 flip-flops REG 1 to REG 15 forming the 

signal to produce a vertical period reset signal RE to shift register of 15 stages and exclusive OR circuits EX-ORl 

determine the repetition period of the PN code stream for the to EX-0R3 for calculating the adequate tap output of this 
spreading to be used for the spectrum spread as shown in 50 shift register. The PN generating section 20 shown in FIG. 

FIG. 4A. In this example, the reset signal RE is the vertical 5 generates, as explained above, the M series PN code 

period signal which falls, for example, at the front edge of stream PS on Uie basis of the enable signal EN, PN clock 

the vertical synchronous signal V, signal PNCLK and PN code reset timing signal RE. 

The PN generation timing signal producing section 191 . The PN code stream PS from the PN generating section 20 
also uses, in the case of this example, the horizontal syn- 55 obtained as explained above is supplied to the PN repeating 

chronous signal H (refer to FIG. 4B) as the reference signal section 21 and the enable signal EN and clock PNCLK from 

to produce the PN generation enable signal EN. In this the timing signal generating section 19, although these are 

example, the PN generation enable signal EN is produced not illustrated, are also supplied to the PN repeating section 

(refer to FIG. 4D) as the signal which causes the PN 21. 

generating section 20 to generate the PN code only for the 60 FIG. 6 is a structural example of this PN repeating section 

period of the number of lines N in the vertical direction of 21. Namely, this PN repeating section 21 is formed of a 

the block BL, namely for one horizontal section in every switch circuit 211 and a shift register 212 having the number 

N=8 horizontal sections. As shown in FIG. 4D, this PN of stages as many as the number of chips of the PN codes 

generation enable signal EN is low active signal. entering one horizontal section. To one input end of the 
The PN clock producing section 192 uses the PLL circuit 65 switch circuit 211, the PN code stream PS is supplied and to 

to produce the PN clock PNCLK (refer to FIG. 4C) having the other input end, an output of the shift register 212 is 

the period of block BL which is synchronized with the supptied. 
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The enable signal EN is supplied as the switching signal from the video signal by extracting only the coefficient AC4, 

of this switch circuit 211. Thereby, the switch circuit 211 is for the purpose of inverse spectrum spread, imder the 

switched to one input end (PN code stream PS side) in the coadition of the data of the DCT coefficient before the 

section where the enable signal EN is in the low level and inverse DCT conversion. 

the PN code stream PS is generated, while the switch circuit 5 in the case of this embodiment, the superimposing level 

211 is switched to the other input end (output side of the shift per block is as shown in FIGS. 7A to 7H in the superim- 

register 212) in the section where the enable signal EN is in posing level control section 23. Namely, the level changes 

the high level and the PN code stream PS is not generated. respectively shown in FIGS. 7 A to 7H indicate the changes 

The clock PNCLK is supplied to the shift register 212 as the of level to be superimposed to each pixel of each line a, b, 
shift clock. 10 c, d, e, f, g, h of the block shown in FIGS. 7A to 7H. 

Therefore, the PN code stream PS consisting of the PN The superimposing level control section 23 receives the 

code streams PNll, PN12, PN13, . . . generated in the timing signal including the pixel clock supplied from the 

heading horizontal section of each block BL is respectively timing signal generating section 19 and the repeating timing 

transferred in the PN generating section 20 to the shift signal from the PN repeating section 21 to determine the 
register 212 through the switch circuit 211. In the remaining 15 superimposing level by setting the superimposing level 

horizontal section of each block BL> the PN code stream PS indicated in FIGS. 7A to 7H for each pixel, 

sent from the PN generating section disappears but the nGS.7Ato7H show a pattern of the superimposing level 

switch circuit 211 is switched to the output side of the shift when the positive level is superimposed. When the negative 

register. Therefore, the shift register 212 repeatedly outputs 1^^^! superimposed, the similar pattern giving the negative 
the PN code streams PNll, PN12, PN13, ... of one 20 superimposing level direction is used and its frequency 

horizontal section fetched by the preceding horizontal sec- dement is included only in the DCT coefficient AC4. 

^^^°* The spectrum spread signal obtained from the SS dupli- 

As explained above, in the case of this embodiment, the cation preventing control signal producing section 22 as 

PN code stream generated in one horizontal section among explained above is then controlled, by the superimposing 

8 horizontal sections of each block in the PN generating level control section 23, to become the fixed superimposing 

section 20 is respectively repeated in the subsequent hori- pattern as shown in FIGS. 2A to 2C or FIGS. 7A to 7H in 

zontal section in the PN repeating section 21 to produce, as unit of block BL and is then supplied to the adding section 

shown in FIG. 4F, the PN code stream PSr where the PN 12. After addition or subtraction to or from the video signal 

code stream PNll, PN12, PN13, ... in unit of one horizontal vi (addition or subU-action to or from the luminance signal 

section becomes continuous in each block BL. Namely, one level), the additional signal can be superimposed to the 

chip of the PN code stream PS is assigned to one block. The video signal. 

PN code stream PSr from the PN repeating section 21 is since such superimposing patlem is introduced, level 

suppUed to the SS duplication preventing control signal difiEerence at the partitioning level between blocks can be 

producing section 22. reduced to in comparison with that obtained when the 

The SS duplication preventing control signal producing superimposing level per block is set to positive or negative 

section 22 produces the SS duplication preventing control constant level depending on the chip value "0" or "1" and 

signal by providing a multiplying section for multiplying the thereby partitioning of superimposing level for each blodc 

duplication preventing control signal supplied and the PN can be reduced. 

code stream from the PN repeating section 21 for the ji^^ compressed video data transmitted or recorded as 

purpose of specUimi spread. In this case, Uie duplication explained above includes, when the encoding is conducted, 

preventing control signal supplied to this SS duplication the SS duplication preventing control signal, at the time of 

preventing control signal producing section 22 is defined at inverse DCT arithmetic operation, to tiie coefficient AC4 

least to have the same information bit content in one block which is the comparatively lower frequency element. 

45 Therefore, this SS duplication preventing control signal is 

The SS duplication preventing control signal producing superimposed to the video signal and is also reproduced 

section 22 supplies the produced SS duplication preventing therefrom almost without deterioration. Accordingly, the SS 

control signal to a level adding circuit 12 via a superimpos- duplication preventing control signal can surely be trans- 

ing level control section 23. mitted to execute reliable duplication control. 

In this case, the superimposing level control section 23 5Q Moreover, as explained above, at the time of decoding, 

outputs an analog level depending on a chip value of the SS only the coefficient AC4 element is extracted in the stage 

duplication preventing control signal, namely a positive very before inverse DCT and the spectrum spread duplication 

low level when the chip value of the SS duplication pre- preventing control signal can be detected from such element 

venting control signal is "0" or a negative very low level to assure the reliable duplication preventing control, 
when the chip value is "1". In this case, as explained above, 55 Detection of the additional information superimposed to 

such positive or negative low level is not constant but the coefficient AC4 means the detection of the additional 

changes to provide the predetermined fixed pattern in one information to the bit stream signal and therefore it is also 

block. possible to prevent the fetching of signal to the memory for 

The superimposing level pattern per block is controlled by duplication. Moreover, in this case, it is also a large merit 
the superimposing level control section 23 as shown in FIG. 60 that only simplified circuit structure may be used for the 

2B and FIGS. 7 A to 7H. As shown in FIG. 2C, this circuit to detect the additional information because it is not 

superimposing level pattern is the frequency element requested to include the inverse DCT circuit, 

included only in the coefficient AC4 located at the position FIGS. 8A to 8D show the relationship between the spec- 

(2,2) when the DC coefficient position is set to the origin trum spread signal and video signal using spectrum, llie 
(0,0) in the DCT conversion. 65 spectrum spread additional information is a narrow band 

Therefore, the SS duplication preventing control signal signal as shown in FIG. 8 A, including less amount of 

superimposed as the additional information can be detected information and having a low bit rate. When the spectrum 
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spread is executed to this signal, the broad band signal as FIGS. 2A to 2C and FIGS. 7A to 7H but also various fixed 

shown in FIG. 8B can be obtained. In this case, level of the patterns may be used. 

b* d™™ s^ad signal is reduced inverse-proportion to p^j example, as shown in FIG. 9A, it is also possible that 

an sptea g ratio. one block BL is divided into four regions and two divided 
11m speclnim spread signsd IS then si^enmposed to the s ,egions arranged in the diagonal direction can be set to 

'f?. r f ^ section 12. In th^ case, as shown ^^^^^^ (^^^j^ case, bright and dark patterns depend- 

m FIG. »C, the spectnim Spread Signal can be superimposed c u i *u * 

in the level lower than the dynamic range of the information ^'^'^ '^'"^^ I .1 ^ 

signal such as the video signal. With Production of such ^^f '"^^f^ ^""^ .^^'^^y the supenmposmg level 

superimposing method, the information signal such as the change pattern at the partitionmg area in unit of block can be 

video signal is almost not deteriorated. Therefore, the video lowered. 

signal to which the spectrum spread signal is superimposed In th© cas© of the pattern of FIG. 9A, the frequency 

is supplied to a monitor receiver. Thereby, influence of the element is spread to a plurality of AC coefficients of the DCT 

spectrum spread signal almost does not appear on the coefficient, but it is also possible to detect the additional 

spectnim spread signal and good reproduced image can be information superimposed to the video signal before the 

obtained. inverse DCT conversion, as explained above, using a plu- 

However, as explained later, when the inverse spectrum rality of AC coefficients, 

spread is conducted to detect the superimposed spectmm the example of FIG. 9B is the superimposing level 

spread signal, the spectrum spread signal can be recovered pattern in which the superimposing level of the pixels 

agam as the narrowband signal as shown in FIG. 8D. By around the rectangular block BL is set in common to all 

giving sufficient band spreading rale, the power of the blocks in order to alleviate the partitioning in unit of block 

mverse spread additional information signal exceeds the and the level is gradually changed toward the center pixel of 

information signal making easier the detection thereof. the block from the peripheral pixels. 

In this case since the additional information signal super- jj^e case of the pattern of FIG. 9B, the frequency 

imposed to information signal such as the video signal is element is spread to a plurality of AC coefficients of the DCT 

supenmposed m the same time and same frequency as coefficient, but the additional information superimposed to 

information signal such as the video signal, it cannot be ^^eo signal can be detected before the inverse DCT 

deleted or corrected only with use of a frequency filter or by conversion, like the above case, using a plurality of AC 

simple replacement of information. coefficients 

ITierefore, the additional information signal such as the 3^ j„ ^^^^ explanation, the SS additional information is 

dup Kation preventmg control signal as explained above can ^ ^^ ^^e video signal under the condition that 

be transmitted lehably in accompaniment wiU, the video ^^^esponds to one block, but such superimposing 

signal, etc. by supenmposmg the necessary addiUonal mfor- possible under the condition that the blocks of more 

mation signal to the video signal for recording purpose. In j macro-block corresponding 

additton, when the additional information signal spectrum 3^ t„ blocks correspond to one chip, 

spread in the signal with a power lower than the information . . 

signal such as the video signal is superimposed to the Mweoyer, it is also possible for the superunposing that 

information signal like the embodiment explained above, °f ? assigned, not to the block consisting of a plurality 

deterioration of information signal can be minimized. P'"*"* horizontal and vertical directions, but to the 
Accordingly, when a duplication preventing control ^ blo(* consisting of a plurahty of pixels in one direction of 

If 1 • • J * J ■ I the horizontal and vertical directions, 

signal, for example, is superimposed to the video signal as vin « un^vnuiio. 

the additional information signal, since alteration or removal Moreover, the reset period of the spread code for spectrum 

of this duplication preventing signal is difficult, the dupli- ^V^^^^ may be a pluraUty of vertical periods in place of one 

cation preventing control which can assure reUable preven- vertical period. Moreover, the reset period of the spread code 

tion of unfair duplication can be reahzed. 45 horizontal period or a pluraUty of horizontal 

Moreover, in above structure, since the spectrum spread- periods, 

ing is conducted using the PN code stream of the vertical 1° above example, the superimposing level is set to 

period with the vertical synchronous signal used as the positive or negative depending on the chip value "0" and" 1" 

reference signal, the PN code stream for inverse spectrum of the spread code, but it is also possible to superimpose the 
spreading which is required to detect the spectrum spread 50 additional signal under the condition that one is 0 level and 

signal from the video signal can be produced easily based on other is positive or negative level. In this case, the 

the signal synchronized with the vertical synchronous sig- present invention can be applied by setting the superimpos- 

nal. Namely, the synchronous control of the PN code for ing level pattern of the fixed pattern as explained above in 

inverse spreading using, for example, a sliding correlator regard to the positive or negative level, 
becomes unnecessary. As explained above, the PN code 55 In above explanation, the additional information signal 

stream for inverse spreading can be produced easily, the superimposed through the spectrum spread is a duplication 

inverse spectrum spread can be executed quickly to detect preventing control signal, but as this additional information 

the additional information signal such as the duplication signal, not only the duplication preventing control signal but 

preventing control sigpal spectrum spread quickly and also the information regarding a digital video signal, for 

superimposed to the video signal. example, a time code information for identifying each field 

In the example of FIG. 1, the SS duplication preventing and copy right information may be used. As the copy right 

control signal is superimposed to the analog video signal but information, for example, an apparatus number for identi- 

ii is of course possible to superimpose such SS duplication fying the relevant recording apparatus may be used. When 

preventing control signal to the digital video signal after the this apparatus number is superimposed to the digital video 
A/D conversion or block division. 55 signal Vi, history of duplication can be searched easily. 

As the superimposing level pattern in the superimposing In addition, in above explanation, the spectrum spread 

level control section 23, not only the pattern explained using signal is superimposed to an analog video signal, but it is of 
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course possible to superimpose the spectrum spread signal to 4. The method of superimposing an additional informa- 

the digital video signal and the present invention can natu- tion signal on a video signal according to claim 1, wherein 

rally be applied thereto. a plurality of blocks, each formed of a plurality of identical 

Moreover, in above explanation, the additional informa- chips arranged in a vertical direction on a video display 

tion bit is spectrum spread with the PN code, but the present s screen, are formed by repeatedly producing an identical 

invention can be applied to the case where the spectrum spectrum spread code for a plurality of predetermined hori- 

spread signal is detected by superimposing the PN code of ^ontal sections of said video signal 

different series depending on the additional information bit 5^ xhe method of superimposing an additional informa- 

and then detecting these PN codes. on ^ ^^^^^ according to claim 4, wherein 

The present mvention can also be applied to the case 10 jg^gj ^^^^ spectrum spread additional information 

where the PN code itself is superimposed to the video signal signal is sequentially changed, in each block of said plurality 

as the spectrum spread signal by determining that "1" is of blocks, with said predetermined pattern in horizontal and 

transmmed, for example, wh^^^^^^ vertical directions on a video display screen, 

or "(r IS transmitted when the PN code is not supenmposed. r^u j r jj-.^ , • r 

x>r.,..„.. .K. ^^.A u^u^A L ox? ^a^ 15 ^he method ot supcnmposing an additional informa- 



Moreover, the spread code is not limited to the PN code 
and the other code such as Gold code may also be used. 



tion signal on a video signal according to claim 4, wherein 
said video signal is a digital video signal and is compressed 



In addition, the present invention can also be applied ^t, j^rn^ /j- • \ • u u 1 1 

u jj *- 1 ■ r • . . J through DCl (discrete cosine) conversion m each block of 

when the additional information is not supenmposed , 1* ri.i , j -j ^ . • j 

through the spectrum spread but is imposed in such a very plurality of blocks and said predetermined pattern for 

low level as not giving influence on the reproduced image in ^ said level of said spectnim spread addiUonal 

unit of one pixel and a plurality of pixels. mformation signal m said plurahty of blocks is a fiequency 

T t, 1 i • 1- J X element mcluded in one of one DCT coefQcient and a 

In above explanation, the present invention is applied to , ^ " . . . , / , 

the recording and reproducing system, but can also be plurality of DCT coefficients m said plurahty of blocks. 

applied to the case where the additional information is 7. An apparatus for superimposing an additional signal on 

superimposed to the video signal for the purpose of trans- ^ * ^^Snal, compnsmg: 

mission by way of various transmission media, for example, spectrum spread code producing means for producing, in 

electromagnetic wave, cable and infrared beam. synchronization with said video signal, a spectrum 

As explained above, according to the present invention, spread code having chip sections wherein each of said 

when the very low level additional information is superira- chip sections correspond to a period of a plurality of 

posed in unit of a plurality of pixels of the video signal, sucb predetermined pixels of an image of said video signal; 

additional information can be superimposed in such a man- spectrum spreading means for producing a spectrum 

ner that influence of the superimposing pattern can be ^ ^^d additional information signal by spectnim 

r^u^d as much as possible in the reproduced image and the ^^^^^ 3^.^ additional infonnation signal with said 

addiUonal information can be detected easily. 3^ ^^^^^ ^^^^ 

What IS claimed is: 

1. A method of superimposing an additional information ^^^^^ ^"^^^^^ producing a level changed spec- 
signal on a video signal, comprising the steps of: sp^^ad additional information signal by sequen- 

producing, in synchronization with said video signal, a ^^^V changirig a level of said spectrum spread addi- 

spectmm spread code having chip sections wherein tional mformation signal with a predetermined pattern 

each of said chip sections corresponds to a period of a ^ said period of said plurality of predetermined pixels 

plurality of predetermined pixels of an image of said corresponding to each of said chip sections; and 

video signal; signal superimposing means for producing an output 

producing a spectnim spread additional information sig- video signal by superimposing said level changed spec- 

nal by spectrum spreading said additional information 45 trum spread aiiditional information signal on said video 

signal with said spectrum spread code; signal. 

producing a level changed spectmm spread additional 8, The apparatus for superimposing an additional infor- 

information signal by sequentially changing a level of mation signal on a video signal according to claim 7, 

said spectnim spread additional infonnation signal with wherein said level tontrol means sequentially changes said 
a predetermined pattern within said period of said 50 level of said spectrum spread additional information signal 

plurality of predetermined pixels corresponding to each as one of a positive and a negative value in said period of 

of said chip sections; and said plurahty of predetermined pixels. 

produdng an output video signal by superimposing said 9. The apparatus for superimposing an additional infor- 

level changed spectrum spread additional information mation signal on a video signal according to claim 8, 
signal on said video signal. 55 wherein said level control means sequentially changes said 

2. The method of superimposing an additional informa- level of said spectrum spread additional information signal 
tion signal on a video signal according to claim 1, wherein for one of every one and every several of predetermined 
said level of said spectmm spread additional information pixels among said plurahty of said predetermined pixels in 
signal is sequentially changed as one of a positive and a said period of said plurality of predetermined pixels, 
negative value in said period of said plurality of predeter- 60 10. The apparatus for superimposing an additional infor- 
mined pixels, mation signal on a video signal according to claim 7, 

3. The method of superimposing an additional informa- wherein said spectrum spread code producing means repeat- 
tion signal on a video signal according to claim 2, wherein edly produces an identical spectrum spread code for all 
said level of said spectrum spread additional information predetermined horizontal sections of said video signal for 
signal is sequentially changed for for one of every one and 65 forming a plurahty of blocks formed of a plurahty of 
every several of said predetermined pixels in said period of identical chips arranged in a vertical direction on a video 
said plurality of said predetermined pixels. display screen. 



05/12/2004, EAST Version: 1.4.1 



us 6,470,137 Bl 



13 



U. The apparatus for superimposing an additional infor- 
mation signal on a video signal according to claim 10, 
wherein said level of said spectrum spread additional infor- 
mation signal is sequentially changed, in each block of said 
plurality of blocks, with said predetermined pattern in hori- 
zontal and vertical directions on a video display screen. 

12. The apparatus for superimposing an additional infor- 
mation signal on a video signal according to claim 10, 
further comprising compressing means for compressing said 
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video signal by a DCT (discrete cosine) conversion in each 
block of said plurality of said blocks and said predetermioed 
pattern for changing said level of said spectmm spread 
additional information signal in said plurality of blocks is a 
frequency element included in one of one particular DCT 
coefficient and a plurality of DCT coefficients of each block 
of said plurality of blocks. 
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